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ABSTRACT 

The pmntial for west Rxas ranoherr to inweas6 the proiiodb~ltty Uf their anrerprises by beeoming more 
pmnct~ve IF the~r management practices by usng n e ~ ~ ) n u l  dlmete forsc&gts is mmtigated using a focus groug 
and ecologtcal-econamio modehng The hrcus group Rtl( forecasts could potentiallp be wed in making decisions 
conceiding steuking paw, bcush conuol. and deer herd management. Further, the focus gmup ra'rsed cuncerns 
about the pottnoal misu~b of "value-added" forage fure@^r. These concerns ncoewllate a revisitbg of the 
value-added concept by the clrmate-forecast in^ comunjty. Using only sro~kingate  decisronr, the pMenlid 
value of seasonal forage foreoasts 1s estimated As expect& the eQuaomic msdts suggest the value of the 
forecasts depdends on the restocking and destwhng price dong wioh Other economic factors More hnporbnt, 
the ceonomic results and focus-grolrp ~eactionr lo these results $uggesb the a& for mulliyesr modelmg whan 
examining the parentid utlpact of usrng improved climale faremts. 

I. Iotrod~~tii~tl 

The economic viability of rangeland-based livestock 
euterprises is critically affected by management's ability 
to cope with climate vwiability. Most ranchers' man- 
agement styles are reactive, maki~g adjustments to their 
operations only after climate conditions are experienced. 
bpmved seasonal climate forecasts may allow ranchers 
to be more proactive in managing their rangeland re- 
sources. If a drought is forecat, fos example, then herd 
size could be adjusted, which may allow for less ex- 
pensive drought-coping alternatives and may help to 
avoid ecological deterioration of the range. Similar, if 
wetter-than-average conditions me forecast, ranchers 
may want to p u c h w  additional cattle. Proactive man- 
agement uskg seasonal climate forecasts may help de- 
cision makers to mihgate poor conditions and take ad- 
vantage of good conditions (Stem ilndEasterling 1999). 

Seasonal cfimate outlooks with lead times of up to 
13 months are currently being disseminated (O'Lenic 

1994: Mason et al. 1999). The basis for these outlooks 
is the substantial scientific adbttncements made in un- 
derstanding the climate system and Ecbnology in the 
last papt of the 20th century (Rill 2000). A well-known 
example of these adVancements is our increased under- 
standing of the M NifioSouthern Oscillation @NSOl 
phenomenon (Olantz 1996; Trenberth 1997). Other cli- 
mate forcing factors with the potential to improve sea- 
sonal climate outlaoks include the North Atlanfic os- 
cillation, Pacific-North American quasi-biennial oscil- 
lation, and solar cycles (Mjelde el d. 19981. Studies 
suggest these outlooks are more skillful than climato- 
logical (historical) probabilities (Livesey 1990; WiIks 
2000a). Wllks (2OOOa) provides indications that the re- 
vised (revision occurred in December of 1394) Climate 
Prediction e n t e r  probabilisEic @rnpemure and pmeip- 
itation outlooks are improvements over their previons 
outlooks, thus providing further evidence that our ability 
to provide useM seasonal c h a t e  outl& is improv- 
ino  ----. 

Previous studies suggest decision makers in m w  
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declipn's., In a djsku$sion p%@, Stone 61994, p. 103) 
gmte&"i(ie'alIy, ~ ~ r a  should be able &0,~atdh stocking 
cares to seasmd conditios so that animal prodncrion 
is m M z e d n d  damage to pastureand land pr66bctio~ 
is minimiaed." ,$qveralreoent S@@s Australi'a 5%- 
gest rmc&rs @ty have the WexibYlity to use s e ~ o s d  
cmte fo-ts to help to ,maiwge dsk and improve 
Idfig-term profitabiIity @ohnson e t  al. 2000;: Ash:et .aL 
2000; Staffmd-8mith et al. 20.W). JohnsoBet id. (2000) 
Wess mngeirmd operations vm d@f$reat fnom coplsWds 
and ,a .lo&-terth ,&pr@xh to valuing climate fomcasb 
i s  necessary. #&hmgh bene6ts rfre useoheas00;il fore- 
cnsts are &own, Ash ct d. (2008) concl~de decision 
makers are reluctant to accept and use such forecasts. 
Slafford-Smith et al. (2000) conclude current seasonal 
forecasts have some value but future dcvelo~ments 

2. Materisk4 and methods 
The study's procrxlures are outlined in Fig. 1. A focus 

group of ranchers previously used by Lee (1999) was 
reconvened to elicit additionnl decision-making infor- 

Ro. 1. Simplifiied flaw-ohsrt ragreslmtatian of the shnly 

PWC;ROW uses math*, wB, ,pIa&and herWore 
hputs for a specifred SUB site rb s@Iulate Hvestock 
a n d F o r ~ e p r ~ u m i o n  @aching System aaup 1995). 
W W e r  pamrnefers indude temperatures, p W p -  
<&OR', and sdar R'~a&atjen, Soil charadteWcs bGlude 
&&oe slops, dl 'dep,th, densit$, water Fatent. 
Plant igpub c ~ n s i a  of p h i  species and growth at& 
bu@, such as leaf a m  ia&x, -91 keight, rootin8 
depth, and energy-to~.&ymtksr conversipn We. H+ 
tivare characterist4~s amthe animal Sp@@ on $e ra'nge 
site andeach specie@ g@@ngspreEeren6s. PHYdRlOW 
simuIqt&$ forage produetioa and m&tiRg pro- 
ducdm, stocking me$, weaning weightsS a n d ~ a l f @ 6 ~ ~  
whi:ch are .then wed in ranch &6n@nic madel. 

Soil, plant, Md h,@&ore parmetes rfqr.esentaEi?fe 
df S@& Coiilq in mest Texas are used. B,eside fhe 
import.&& ,of rmhing to t f i s  county, tWo addf@@aI 
mesorts for using thisaiea are the wilI&@nt?ss oYrii~~:hk 
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m. in this: area to partieipaze and the awaitability of a rial, n Med p~ of conducti~g a foc~8-group:me&- . .~ 
raog~-e~1qgIcat model for th is  oaunty [develop& by ing Q4ieholls 199% Gmenbaum fW8):. 
Lee 119993 using PHYEROPI].,Sunon Coantyconsists Ranchers at the seeond meeting waep le&~~@d yith 
primarily' of Tarrantand Kavetl sQ~~s ,  thgt are associated a packet of infomation &at included a r e v h  of climate 
with the !Law Stdny Hill @d SbalIow range sites. The and forage fCxecssts,. the study t(p~fl's :interpretation.of 
Low Swuy W i U  and   hallow range sites are simultited the infor@!i@n rtiscussed in. !he previaus meeting, tt 
seoaratelv bv PHYGROPI. Liuesrock perfomance is re~rdsentation of the economicmodel, mainitial results. 
vGghted- b i t h e  proportion of each sic in the county 14ormatioa dimussed in the first meting w@is reviewed. 
for input into the e m m c  model. Stocking rates pre- Discussion at the second focus~gmup aeeting conden- 
seated to the foens groups are in animal unirs per sec- b l e d  on the appr~priafeness af dte revised decision 
tion, a o o ~ o n  measure weed by tamhem. Graringptes- rules given the wmonal forecasts, development of the 
sure equivalent to one animal unit is 12 !tg of forage economic model, and economic results. 
dry m a w  per day 

bA Focw-group tneerings 

The reconvened focus-group meetfag was conducted 
at ,me f onoq Experimeat Sation on 21 Junnary Zm. 
Aftera welcome to the meHi@, attendee8 were thanked 
f w  tfieir past and cment partioigation in the POcuG 
gmup, 'The focus soup  ;mnversed for fotv hours, in- 
cluding a lunch in which the elotxversaeon continued. 
hg@~@iafLIy fallowing the meeting, the. study tern 
m m b e ~ s  met t4 d&@ss and compare n.@m.. TLir&t:d.ap 
after the meeting, the me-fs met a& to foim a 
cotwmsus on the infomaurn' sbtained from tke focus 
goup. Psel'~&ary results were presented to the focus 
@np oil 2 August 2 W ,  Again, imme'ately foUowin@ 
this meting, the study W m .  member$ met todiscuss 
and compare notes. Thissecond meet&wps less 
mad h the frrst,.,coneem%ting on the econotoic triad- 
el develop.ment md interpretation .& the nesulu; 

the hiti@ focus-group mesting, the m h e n  were 
presented+vitha pa@et:;of .irrfdm.aiidn on Lee's (r99999)' 
mdy,, &mate foremoot, and thb new study: An dver- 
view of the previous project's results was pfesented.. To 
link the ranchers' past partieipario~t with the c m t  
meeting, d e i o n  mIes developed f m  the last meeting 
were ~e\tjew@d, Besides the d e ~ g o n  n&sa the rawhers 
RePe: also bdefed on the eomplaity .of the PEIYWW 
model. Following this overview,, the ranchers were pre- 
senred with hackground infomaation on dimate fate- 
wi$&g. Bac&giound information started with dehing 
seasonal cIimate forkmsts~. q p  ,+yailabflity pf outlooks 
was also bri&y di%wssed. Ij*amples of the C&%at$ 
.Redcfion Center's seasonalc:limate outlooks wete pre- 
sented to the ranchers to display tbe varying types if 
information cumeqt1y awgjlable. The ENSO phenome- 
non %as also distussed. Key points of the cljmateout- 
look preseuiation were: 1) 0utlaoks.iue not a certainty, 
2) wkent outlooks havemore skill than using historioal 
,'avVagesi 3) cliniqte fore.w.tin&. will con&ue ~a im- 
prove with technological advancements and as our un- 
dentwding of the climate syqtem increases, and 4) then: 
is a strow ~ u s h  to make seasonal outlooks more user 
tiiendly. %e information from the previous study and 
the climate outlook information were intended to give 
the ranchers appropriate contextual background mate- 

8eqoql  fora~e-production foreeast@ are wed @rep- 
resent c b d t e  conditions. S.everal -&sons coptribute to 
the-use of foxage fo rwss .  Fist., u@ngrainft@forec@$ 
c.m be: misleadisg. For example, 2 1n. of total manWy 
rainfallcan resuit ib diffemnt forage productfm. Zf the 
2 in. @ccm-d im the ti-t day of the montl~ paurgrow- 
iag conditions may be realizep for'most ofthe mow%. 
On the athw band., if the 2 in. is more evenly dEstti@utPit 
thongbut the month, mme favorable growing condi- 
tiow ate experienced 'Rmdbrmi.ag daily weather data 
into forageproduction forecasts is one possible wrty to 
a h d a t e  this daily weuder vatiability problm,. Second 
%ilks (ZOOOb, R. 1965), discussitlg cnrrttmrly a v W 1 e  
tempemtrrre aad pr@cipitation forecasts, nore, ". . . the 
forecasts as issued do n e  directly provide the infix- 
r&on neededby many decision rnak&.finse~udy). 
value-adw interp~et&ons df ths fore~asts will o k n  
be nwsasry in order for them to be us@ MOX @R- 
tively." h t .  infhe chiefmeca6ting comaiudity there 
Ls a push to. provide user~friendly foramsf$. In :general, 
it is perceiva by the climate forec.mting cmmun&y 
that speeifie t'orwasts fq temperahue and rainfall do 
na prov?de a8 mueh value a& forecasts for va&bles 
such .as forage production &at directly affectdecisibn 
makers.. Use of furage pduction i s  aa attempt tb pr& 
vide use?-fti@ind&, valu&~a&d seasund olimatefom- 
casts. 

Porage-production f o ~ ~ t s  are based an co@ge ae- 
4atious from the belong-tern m a .  'Three categori6s~af 
fsrage psoductiw  re us.&. .abme-average, typic& and 
below-awgage tocage production, 'To.obtai8 these fore 
casts the f~Uowing p r o c e w  is ~lisd Daily weather 
data for S,onora. Texas, fmn 1949 to 1998 are used 
P'KYGBOPI" along with soil, &aracteris&c&, plant &mi- 
butes, and the st&kingra6e decision d e s  frm Lee 
(1.999) t6 obtaia diliip f i x a s  prqducticn for eachyear; 
Repmehtative above-average, typicCal, ilnd beloy-av- 
a g e  forage-prodlrebion y.eaCs ate chosen Using sr two- 
part pmcess. The first stkp of the ,praeess detami*les 
the forage cap3gdrieS for &h sear. To awomplish tbis 
categorization, for each day, deviatiob in ay@.&le for- 
age from the long-tern daily. average are calcfilated. 
These daily deviations are dhen summed' for each year. 



Flu. 2. Avaiable forage as a p e r m  deviation of the long-lerm average following an above-average )ear 
( I  Ocl 1986RU Scp 1987) of forage production. 

each &&cay. years &own as &esentiti+e 'of their 
categori&:are 1 October ff98&30 $,epternber 198"/r 
ahw, 1 aGtober @8M@ S&teg~Wt 1982 for typicd. 
ajid 1 .Ootbbet 1'996-3f3 September l ~ . far .h !bw.  Two 

mitt eonditfolus are &en by ti% representative yeam for 
above-average, typical, und belov&werage forage pro- 
duction. To clarify, consider Fig. 2, a reproduction of 
one graph presented to ihe focus group (colorid ver- 

~ ~ .~ 
alsg ye&k help undektand @&0@reeni f6rape eoadl- 
&'. Wbep p&Ci$M %i@ the% gap%. die ,ramhem 
@&e tominded f t h ~  srwItj~fg decision mleg based on 
j ! d s  fc&s.gtoip meeriqg at w&eb no1 f~~eea@swere, 
available. Faikthw were m4d to assme the Wvece& 

changes. A consensus was reached as to the direction 
and strength of any changes. Similar graphs for typical 
and below-abetage current-year cases were shown to 
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above-average, typical, and below-average forage pro- 
duction. The uncertainty graphs contained only some 
years in each of the forecast categories. Not all years 
in any one category were pre~ented because of the dif- 
ficulty in inteqteting the graphs &iven the number of 
yean contained in mch category. As an example, Fig. 
3 represents an above-avemge current year with an 
above-average forecast. The foous group was told the 
graphs reptesent (the range of forage production that 
could be expected when a specific forage forecast is 
received. Again, a consensus was reached comndng 
the use of the forecast when the forecast is un- 
and a range of forage condihous can be expected. 

d. Economic m d e l  

Using de~isian theory (Hilton 198 I). the value of the 
seMonal climate foreemts is obtained by comparing two 
scenarios: 1) what would take place if only prior im 
formation is used and 2) what will oecur if the cHmate 
forecast8 are used (Mjelde ek al! 19883. Expected annual 
n e t r e m s  per section obtained from using Leers (1999) 
stockingrate deckion mles represent the prior mfw- 
mation scenario. The use of cIimate foreeast scenarios 
is repremted br the expected net returns obtain& from 
using the decisioq rules &om the reconvened focus 
grmp. The difference in expected annual net r e m s  
between the two .wetmius is the expected value of the 
climate forecas@. 

Annual net returns per section for given cutrent forage 
cohditions i and forecast year j is 

w, = RevCows, + RevCah% - TVC,, 

where NRt equals the annual net returns per section 
over specified costs, the subscript i demtes one of the 
tiwee base yew, the subscriptjdenotes theforecasr y q  
RevCows, is net revenue from cows, RevCalves, isnet 
cevenue from calves, TVCU is tom1 vadablt! casts, In- 
terest, ie net interest revenue, EndInv, is the value 
plaeed on an& in the herd at the end of the year, 
and Beginv, is the value of the hed at the beginning 
of the year. Net returns are calculated for the anneal 
period of 1 October-30 Septembet 

RevCows, is the revenues and costs associated w k h  
changes in the smking rates and culling and replace- 
ment decisions. Two stocking-rate decision points are 
included in the model. The Octoba decision point is 
based on either Lee's (1999) prior information decision 
rules or the revised rules based on the forage forecasrs. 
A July decision point 2s also included in the model, but 
stocking rate decision8 are only based on Lee's (1999) 
rules. RewCalves, is the revenues and costs associ&ed 
with purcaasing (increase in stocking r@e) or selling 
(decrease in stocking rate) calves in July and the net 
revenue from the autwnn sale of weaned oalves. At the 
July dwision polnt it is assnmed that if the flock'i 
rate is increased, acow-cdfpair is bought. If the stock- 
ing rate is decreased, cows without calves ace sold first. 
then cows with calves are sold to reach the deslted 
stocking rate. Prices for calves are based on estimated 
price equations that ineIude climate variables and beef- 
cow inventory numbers as independent vrsiables. These 
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equation$ allow for theimpact of climate variability and 
cattle priee cycles on the price of the calves, 

'NC, is based on variable costs per head, therefore, 
variable costs differ by stocking rare. Variable costs in- 
dude range cubes, salt and minerals, vetminary medi- 
cine, fuet lubrication, repairs, an& miscellaneous costs, 
along with hauling and commission eesm per head sold. 
An intwest charge is added to the variable ccsts based 
on &e assumption that operating lows are used. In- 
teresti, consists of interest e m e d  on omerne from the 
sale of cows and calves (assumilrg the revenue is re- 
invested) minus interest charges on capital used to re- 
stock (assuming an oppoN1nlty cost for the capital). 
Last, Beglnv, and EndInv, are included to account for 
changm in inventory over the year. 

For each current condition, NR, is csleulated for an 
years within a forecast category. h c h  NR, is weighted 
by the appropriate joint probability of occvrrenfe of the 
current condition and forecast to obtain the expected 
value of annual net returns. Equation (1) for IYRd is 
used b calculate both the prior-information and the 
with-climate-forecasts net returns. The only dlffere~ce 
between the prior-information and with-forecasts mod- 
els is the decision rules used (see dce results section 
below) in generatiqg animal performance. It is assumed 
each historical year m the dataset is equally likely and 
the forecasts are reliable. 

e. Decisiw rules md cclimade scenarios 

As discussed earlier, two different sets of decisions 
were obtained from the focus group. No-uncenainty de- 
cision rules were obtain& using t h e  graphs similar to 
Fig. 2. Recall in the use of tease graphs, the tanchers 
were told to assume the forecast ycm as graphed were 
certain to ocuur, Uncertainty rules were based on nine 
graphs similar to Fig. 3. Here, a range of possible out- 
comes may ocmv for each forecast. 
The no-uncertainhi rules are w d  under two assump- 

applied only to the all-years scenario. Three decision 
mle-forage year scenarios are therefore used: 1) no m- 
certainty-reprcmntative years, 2) no uncertainty-all 
years, and 3) ~n~ertai~.Q-all yew. 

The first objective of this research is to determine 
what factws may affect the w e  of seasonal climate fore- 
casts in ranching; determining the potential vrtlue of the 
use of such forecasts is  the second objective. Comments 
concerqing the use of climate forecasts from the focus- 
gmip meeting are presented for both the initial and 
follow-np focus-group meetings. Then, changes in 
stockinggrate decis'ions based on the availability of eli- 
mate Forecasts are presented. Last, the estimated ex- 
pected values of the use of the climate forecasts are 
presented. 

a. FOCM group 

1) FACI'ORS AFE!3CTING TEE3 DECISION-MAKING 
PROCESS 

The focus p u p  deemed wcarhet the single most im- 
portant factor in their bmineas. HomVer, forage p- 
duction forecasts would be only one of the m q  factors 
Suencing ranchers' decisions. The focus group eo%- 
cluded ranchers in tbe study area use conservaZivc prac- 
tices aad tend to manage for draught conditions. Ranch- 
ers are more likely to react to a forecast for poor con- 
ditions than to forecasts for favorable forageconditions. 
The current yes's range conditions will be considered 
in the decision-making process. If current forage is 
scarce, ranchem arc moxe b l y  to keep the herd size 
the same or to decrease the stocking rate to improve the 
range conditions, even if favorable conditions are fore- 
cast. Previous and current s W n g  rates will also affect 
how decision makers use climate fore~asts to adjust 

tions on the passibli years that can occur, ID the "rep- stecking rates. 
ree~mta~olrven~r"  wenaria there are nine aossible cli- Feed and livestock p k e  cycles also influence stock- - - - . - , - - - - - - -, -. . . . -. 
mate combinations, Each of the above-avwke, typical, mg rates. High cattleand feed pices may force ranchers 
and below-average current years is followed by a fore- to decrease their herd six W ~ d l m s  of the forecast. 
cast with no unc-ty fw an above-average, typical. Low cattle and feed prices m y  entice ranchers to in- 
and blow-average representatbc forage year (caste- orewe their stocking tates depending on tbeir risk-aver- 
spo~ds to pjg. 2 and related graphs). In the * 'al l-ye~~" sion level. Interest rates and the availability of credit to 
scenario. all 49 vr in the &met are used w& each the rancher also will influence a rancher's decisions. . . . .. -. . - 
current vear's condition. mving 147 msible comhi- - - 
nations. k w h  of the above-average, &ical, and below- 2j AnDmIONAL FQNs-GR Ow 
average current years k fallowed by a forecast for 
above-avesage, typical, and below-average forage pm- The fwus group noted ioday'srancher cannot operare 
duction. Instead ofbein2 a forecitstwith certainty, how- as the traditional rancher once did. To remain compet- 
ewr, ex& year classifiid in the forecast category has itive, one has to be willing to incotporate information 
an equany likely chanee of occurring. To clarify, don- into one's opmations. The eancbers would not base their 
mdcr an above-average forecast. Any I of the 12 forage stocking rates only on the cIimate informadm that is 
years classified as abave-average forage production can currently available to them. Current forecasts are too 
occur. The same holds m e  for the 22 typical and 15 uncertain and coverrcgio~s that are too broad. l%e fore- 
below-average yearn. The uncerrainty decision rules are oasts would need to be more site-specific and accurate 



to be incorpotate8 into.iheir management praciices. The, 
fo~ecasts would hitve to be 70%' to 30% a m a t e  and 
proven For a 4-5-yr period before the focus:group wuld 
feel cbififi.rta:bJ@ ua@g the@. Lead (ime of forediysts 
would also be crucial to be able to adjust operations 
accordingly. 

Interest was expessed by the focus group in lcmirtg 
more about climate forecasts through h W i g  pmgrardsi 
They aka thought ovher rimchers Would like to be in- 
forrnedabout climfe forecasts. k weathrreseanah$em- 
inar was suggested as  a forurn to leam about the ad- 
vancements taking place. Focus-group members con- 
s@& west Tex* BQ bave a vatiable climate &d realize 
an)) additional infomiation the.y could obtain may be 
kneficM to z&eit management pmctices, The ranchers 
a h  r e a l i a  potential 80 incorpomfgclirnate forwas% 
iato- thei~ sowemiirl k ~ h u n t i ~ g : o p e t i o n  to be abre 
to fime their hwts f@ more favirable w&fhez condi- 
ciions. 

The focus group acknawlecfged that it is impnatlt 
for forecasts be :repmned in a user-friendly form, but 
they also expregsed roncems d'bod making forage-pro- 
mcdori fW&ts. The foe=: @%up. bdtev<d 'it, %oad be 
.difficult to forecast hag6 pmduction, beoaflse 'one 
wmki have to' undemand individd rancher's .manage- 
ment~ pmctiaes and the diwersitjr of each ranch's land 
They expres&conwn ,about the gowrnmeslt psing the 
forage fo@cC@fs to dep5@ife&sast@r relief. TThe focus 
group also w e  ~ r t i e a  about ranchers &ing.labeLed .as 
.desuoying the land if &ere is a forecast for below- 
.average forags pmduetion. Insteadof Zomgeg~aduction 
'forecists, the foOus group ,would prefer to receive fore; 
@&st? f@ and t@i@@atJ@. 

Upon redying the resnlfs of the study, the focus 
group noted thestuey gave ;@@ti W y  factors to eon- 
sider: It is aot. a simple answer that seasonal cMate 
forec.~ts are valuable and they will be u&. .Fiathers 
the panel felt the study 6ead.i interpretations, of Khcir 
d-ion nttesfGi the fwbcastscenarios wereaonabb. 

Foowgrmp members felt ranchers wcruld face dif- 
fetent restackkg and -destookidg prhs regard1ws of 
climete coaditims.-Dastoekiag pcicerqmsm& the val- 
ue at which a r.mcher selfs:co&s, whereps the rtstockiag 
firice is tbe ~ri , r i re  af wliich m n c m  buy QOWS, crise 
condidons wmld &o play an *port(Int mle in local 
'cattle priees. In additfou, the zanebars ftlt :cabin$ per- 
c.mtages may increase in ihe year f04loW:ing ihe use of 
.a forecwt, but they weald not expegt a significmt in-~ 
crease in the caIvfng percentage. T l p e f o ~ i  group felt 
decfea&g.&e& stockingmres, especiaily io' a poor yew 
bat fololloi~ed m&ec pow year, would d e m  their 
variable' costs. .For emple ,  when faced with ,two, be- 
16w-mWage years of 'forage pr6tiUction in sequence, 
they felt ,the second yimwould be even Worse than the 
hat year in t m  of forage gmwtb. "m-wmpe~garefor 

the lack of forage, they wotild increase the anmutt .af 
:wp,plemenial f&d for thdi herd. Further, Be f a  
g r ~ u p  reconflrmflrmed dW bW&g is ad inlpmtmk f&t@ 
to ranching income in Sutton Counry. The ramhers mot- 
ed. if they a d  nM respond to a below~current~10~- 
forecast sequence by decreasing&& stoehingr&+eS deer 
populations on the ranch would deerease dr~stirally.. 
witti no dei:r nn the land,, b.@@rs wo$d became & 
imerested, and income t6 the r m h  w~tttd lw lost. Tbc 
forecasts could also be .wed for hasiqg property for 
deer hunting.. Ranchers felt they could use a fmvorable 
forecast to pomote the siw of deer and pa$siblf in- 
crease kaae mfq. Ranchars co@Id d@ use ,a below- 
avergge fOreeg6t tm eatice kmters to ia@reW supple- 
mental feeding to maiamb deer bends, The f-s goup 
noted, hawever, ~ewlx  e h g e s  in lqase ram based on 
',Forecasts \you@ b.e.diHcult if not impossrible to admin- 
isfer 

The focus s o p  diswsed the p&onal and ecmomic 
value assochted with the genetics of tticir herds. For 
example,the ranchw~ felt pride in the work they doto 
develop quality in WLT her& @ou& seI(?ctive bree&- 
ihg. If they @ccr@pe stGckif%g r W ,  Me gene history 
may be lost to the ranch. Pr~rvatiofl of genetic traits 
would play a&irnpottantmle in the hee.@f chatefore- 
casts, Last, panel members felk results m y  dafer if 
sheep and goats were ineluded 'in ,the: ewnomic modd 
be@use of the diqersi thebe bring E(, @$r 
rgnching enterprises. 

Focus-group participants again expressd! interest in 
.conhued @aiding programs to l e m  more about long- 
term forecwtt8 bawie  @f .rheii pbntial usefihe~a 
Far&c@ts 'i&%y .be us@ for lied fii@agemefi; brit thQ 
cirukd aha be used for orher rangeland magement 
practices. Porecastscodd beusedto @an 6m sohedules, 
fw brush .coutto'1. A forecast fwan abowawage yew, 
for ex$mpIe, would pro~ide ranchers the choice to'&- 
c-@ tk stocliing &@ to take ameftB&@ of'@~ditloud 
,foiagc or  to. deerease :fof not cllange) the stoekbig rare 
to allow additional f a q p  to grow. A d d i d  foxage 
.could' be u d  as fuel for &kited bums f& timih 
conwl. 

Stocking-rake decisiolrs for the autumn dwision pint  
for the prior-information and with;seasenal~fO~age-fore- 
casts cbes .we provided in 'Table 1. Based on I&s 
(1999) stookhg-rate decision rules, the ranch utould 
have %3.8.20, 36.55, and 29.21 .animal u& per s~ction 
before! the autumn decision is made for abowavmqge, 
typical, and below-&vexage c.went-y& c@ditlow. Us- 
ing &$ ptior-infomti~n~eci~~on rubs, @Mch Bre,@-d8 
only on':cuaent condi,ti@ns, ftre rancher w : d d  make no 
stocking-rate changes :at ,the aUNmn 4mkion paint K 
&we-avciage f e e  ~onditiotls had just  bee^ expeti- 
enced [f rypical o @ i @ q g  h d  jqst b&n e q . ~ e & @ ,  
the mchet w o u l & d ~ r ~ e ~ s t o c k i n g n t t e  [.&om 36.55, 



:%ka pmm@e&vt#!b k~:wz&a;OS~ fmwqr&~- 
@@R :@6&& :@ @k-@@r, @~K*$?ll@ '@ *@.; 
.-~ : ~- ~.. -.;. 

t fh& mr{9@m.&z q.. . % g@yg$.. w-w aS it!@ 
i & & , , & : ~ ~ ~ ~ s  ~m! 

bm'* *-& ;&~a'p;p&w 
%u, & $ c . k ~ : ~ , a p i . m c l u ~  _ ~ _. , __. .~. ... & & W e  ;.. ,:_ __ . w~&ap& . .. 
. ~ ~ i ~ ~ e ; ; m ~ h ; r e ~ . ~ o . ~ ~ ~ . ~ h @  qe%m& !% &P 
gtiw ,w& ~ z m  ; t ~  w e  g e , ~  12- ifw~a 
M ~ W & ~ @ & : ~ & & ,  &e m&&$?A$&#,7&.+ 

!@@d *..'wkiIa:b63 mlw>bM VQ m &e&ma& 
dt~!&gwt &&'st*..*!k;p5hg&B he- 
:@$;'m$ &$M&z. @@$l&i&I &@!':mm:@?@ @ 
.pnecrftai,,tyi . m m  bf '@-@ m@@&@ * >~~ ~.. : ... u ~ .,~: . ~ ;;& &&, &E &-& ~~.~ ~ 
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TABS 3. &~k&(rf'&zst inar f o ~ p ~ 8 c t i ~ i r ' ~ r ~  
p r  ,s+ioll. by Eor@a%i+a,mqiiip a 30Q.16 oat3 dght ,md:mean 
&o@ +y~uic?y l c ~ !  Ew tb.e n u @ - 4 ; y w  wMiopa- 
,.sw&!g a WX a e r M  restCclringd Wtaking p&4sj+ 

-- -- ~ 

ClvpenY. &-ti$ ~ ~ 

Bapecwd 
At@%$ BeroMv valWUY 

POm4aWm6ivid nVW& TypiM e v m  f6kim& 

Aaaw a v m q  15.91 a1827 am zag,,<& 
Wid 0.W 0.m 0 ; ~ .  :a@# 
Below average Expeaea ,&,& ;& -X6M -6.72 -191.B8 -27440! 

-60.59 2W5.55 -191.08 -4a.12 
cuprtut *tion 

value is p l d  onthetypical ~ ~ a s t ' b e o a u s e h ~ ~ a t e  
an ehges tp the. d&iskmdes,. When abme-avmwe 
fm.oast~ aie received, thq e$pec@d foremist yea's n5t 
@@m: illore@ wBe& either above-ufeiage. as typicah 
ooddit&s ,hawe ,&& eaperibd&. Ekpmed iorecfls~ 
year's tw~etumsderrea~se w h  a beEo%averageGore- 
cast $8 received, wgardler;~ of tlk s m n t  mditions. 
hqmm in fbiw.&t par's t+xpec,tea n&t t e W  pri-~ 
m y  @sat froth &c.w@ ih :stoeking.raw, whet*, 
& d a m e  'h 'fief,repj& & phmadlya 
of . d e e ~ . i n  the stwk;i!gsa'te.. Although~, @ved,ex- 
pecked net re&ws,e:negative in this;exGple F-$46112 
p.& .wcEon),,:somecomp?nent.s have po+i@Ge sdothers 
have ne@~ve..&pect@ val@. TtrLrgluW clf@feiLPes 
and &deereases h .expie~t& fie@ m t . m ,  i~ :gm&ymn- 
sistent tkmghmt the diffmnnt .wmatiosk 'fhe 
tades. of the h r e m  and d e w ~ ~ e 8  changenge. b w e ~ . i ,  
w@h 'G~&@s hl the .'~mbT$ of tk 1t610d~12 

AlthW@ bbe expected wal* of t4e seesanal produc- 
tion forecasts is pitentiay nqaavq TD t& st+ 
@&as, Ehe emnomie value :of &a infonnafioia is nor 
n e c w d p  negati\re. Many additiend issaw mlrst be. 
wnsidered. RecB vhltt the ec.~nomic model is a I-xr 
@iodt?L ~ ~ ~ e s  in  .cWi.n@ p@@ntBg@s and @@@Neil; 
&ige e@nd&hng in yea@ f~Uawing the uw of wasqnal 
e k w e  fmema are not .cflCBpntred %n the i-yr model. 
The-fwus .$ronp &It calvinl: peI:oea%tges may h m a s e  
by Mng thefcFecasts, but b y  wouIdndr&ect hge 
hr@aS@s, Dependiiig an nhe W e  e@ven in mlg 5 ~dr- 
ing peicatag@ wmv Kave to in&awby Q.248-r';.@% 
re make rhe expecped valbe af the: forecasts pusitfve. 
F&b& by destocking whmn 'faced with fmcasb fOF 
beW-averwe fwage producbbn, b.,ran~hem. ~ P S  @v- 
ingup 2pBe fet@L&s tOd& b,@ t h e  pr@t6ftQ ,$he 
-1agM ,@n$ii,&jn of && Tj& prow&n 
eeuld wili make the expectmi w&e of ,&e 'fowcasts 
positive. 

Supplemental feed costs are not included in the model 
hecause PHYGROW did not calculate shortfalls in dry- 
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